Searching PAJ 



1/2 /<— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-056694 
(43)Date of publication of application : 03.03.1995 



(51)Int.CI. 




G06F 3/06 






G06F 3/06 








G06F 11/16 








G06F 12/16 




(21)Application number 


: 05-205430 


(71)Applicant 


FUJI XEROX CO LTD 


(22)Date of filing : 

1 , 


19.08.1993 


(72)Inventor : 


TSUTSUMI KENJI 



(54) DISK ARRAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a disk array device in which the loss 
of data due to an artificial miss can be prevented from being 
generated by exactly detecting the state of each 
incorporated disk at the time of rerising. 
CONSTITUTION: A mechanism which compares management 
information written in the prescribed storage area of each 
disk device with management information in a non-volatile 
memory at the time of rerising, and judges the disk device as 
the family disk device when they are not matched, and a 
mechanism which rewrites the content of the management 
information in the non-volatile memory corresponding to the 
disk device in which a fault occurs are added to a disk array 
controller 13. Thus, after an abnormal situation occurs, or 
after the disk device is exchanged at the time of system 
stop, the management information in the storage area is 
different from the management information in the non- 
volatile memory, and the state of each disk device can be 
exactly grasped based on those management information in a 
disk array device 1 1 . 
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*«wft*»» $ ttTt kite tth^thoyu x 9 mm.<n 

« i: S: tfc« U * ft h *s — Sc L T v > * v ^ ^ ;* ^ jj£B & 

tb\£. ^fth<ommWi^r^ ^^mm^wt^^ 
* y 1*9 « ait* t — a: b/i v ^ai*«T* 

t SrJMB"*-* £ i: SrtiMK ttSf^^TW SB. 
W*<B^:**SSBi:* 

£ feK, *Hb^« c a*«**^^^^3fiBic»lSS-& 
Ut- £ SrKlttJ LfcRHc, * 

^asB^»*i-«iwia^F«i»«:7< * y rt©*ai»«fir, 



(2) T^DR^F 7 - 5 6 6 9 4 

2 

B ^ 5 =F»36tt ^ ■=& y rt S lit ^ 5 « ffli* 

war-*- 5 7* ^ ^ »B««*ja <t > 

^ asfT*. 5 ^i-fi, ffi©7*-f ^ ^ SBM $ 

v > z> ?- - 9 *a; * 7*<<x# asa «:« 10 * * 10 * 

[0001] 

[0 0 0 2] 

^i6BSr*a*^t>^:T, H»M>& l otDy'jxfm 
mt UTftxL«J:5^i,fcflBltiSB"t?&Sa n^KBT* 

i\ *nbfc**^^^^36Bt5>ttb-C»#atpr 

^ N fiiicor-V ^^KBlc»j(ft*ix-cv>57 tf — 

5 n 4: i 5 , rtSt^fV ^^3SB«> 1 IT 

x&tc m& , t t r - * r ^ & v > r. t \ c & r> , 

SB»ISBibT^«*tt&a±S*«ri:^-t?#5 0 r 
Ofc*. ^*ft(0^ffl5flBttHSB* s iK^3S 4: S 7 - ^ ^> 

[0003] iii 5 ^ v£$cvyU i"fmn<Dmtft 

f^^7W$fil If*. ^>-^^ai-^l 
2 i:f^^rW^y ho- 9 1 3 irHfci^(^7'-f 
^SSBi 4i — .145 -CflfnKSttSo W 7^—7^ 1 
2 fi, /i^x h W-lfW 2 l tf^^^7^3yhP-7 

i3fcsg«£s^ p^bb^t*— *te-aisra*-j-«po n ^ 

/f^^7^ayhP-7l3lt 2 
50 *^JCIST, *^^^SSEl4i -1.45 SrilUJWL 
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3 

X , 7— 9 <om £ £ tt*W U SrfT 5 fWWEllK-Cife 
9 . JPJflP/H^D-fe :y if £ :/p ^7 Affl ^^yt^^7r 

[0 0 0 4] H6S:fll^t\ RA I D (Redundant Array 
s of Inexpensive Disks) © i/^/U4 iiifRiih/SKKW 

4^'lf:f-^2 0^ ir^^WiLtc^JL, 74*9 
8I14i -14 4 G>ffift««18i -.1.8 4 

I3f±, Mi^-^£#f{^3/cttTft< , WiC-rsiE 
fltf£JKl8i ~184 tcf&^^nST"— ^Di , D 2 , 
Da , D4 ©1»<lllWBliaifPi»»S:fTi\ *co«JM£*"C 

^^'lif^p^^^ i£K i 4 5 (Dmmmm i s s 

[0005] r.©J:5*:»#ii*»^<t!9, t*— *K 

jcfitfi^sf+^-six, ^t^^^ tflii©^— ^y 

fcir-xji, 7*— ^D4 tt, ^—^Di . D2 . D3 £ '< 
ESWU4 *s«5*au?P^Iffi4:&ofc*^^Ji, fill 

(of*** mwmm®mv7- 9 > y?v sras^w 

flHHJtti84 Sr«5*W-*-r.ift<, 7^-^D4&#<SCL 
£^-C£3 0 

[0006] r.<z>J:5ft!Ki^-*5V^Ttt, r^-fer^a?* 
eofcofcr^^SeB^ R^WL^ffifcTV 
B (» ff^ * * SB) Trfc 5 ^575^ipJWf Srff 5 &S? 

/^fc5 0 v£te<o74*9T ass-eta. fV^^ri/ 
[0007] ua*u 1**7^ * 9 mt^m-m- % mm 

«PK *ot»f«l«:«ffl#^WItt3e Lft tmtfft £ ft v > £ i, > 

[0 0 0 8] £ WW 5 ? 3-229331 

Sr*iT 0 C09v-^7"A(i, 2 &(D74 * 9^JiB 2 2 ki\fl 
ftiffi 2 3 £ ^W3BttffiHS-W 2 4 £ 7- ^ ^9'^y* 

7" A (OS) 2 5 "C«Afc**tS n fMWfflS 2 3 tt. V^-ftl 
j^t*-* *^aSB2 2|JiK*ttlU WSii^Wt 
L/cd £ SrttWi-S £ , ^<0|^i£:r^ *9mm 



(3) 5 6 6 9 4 

fliffi2 3fi, ^ffRttlSWffi 2 4rt<o|gB«#S:tt*W 
^ £ J: 9 , jE'&'ftxV * * KB<0»»J4:?T 5 . 

[0 0 0 9] »&¥2-3 2 6 5 2 *4>«^f±, 

2 ffxfbx ^ * ^ ^iS ^ *3 ^ T -f ^ ^ MEfls± ^Kft $ tt 

A-Ctt, 2 1b x C07 = y ^^SSB2 21 £ 2 22 «U -ttt-P 

n^-v^/kSB 2 6 1 £ 2 6 2 j: ^ cfifejaaiSgB 2 7 
/o tcffitt^ix, x?mm(D74 x?m$±^te, t 

* h y * >-^g& 2 9 £ b j* h y ^7 ^ i/?m$M 3 0 7i5 
B»*+b*b, 'tt«Sl2 7F^loOzlE^^y 2 8 fH 

^ fc « ^s:7S-r«« & z> it ft \cm ^ & n 

-So 

[ooio] ^oi/^fATij;, i^Ty^x-r ^^SK2 

20 ;#<P7*>f *^3SB. 7t£xtf, r>f>^M2 2i /j^> 
^ 7- a b t) PC ^ ttfc»-& \c , mrJjoiy* 

JiCO t^hy^9^^SP29z CD-fifi: WJII $ S □ 
fiN^Si^lif Sixfc4r#^tt, 2ooDt:^ hy*9 
V^ffiS2 9i £ 2 9 2<?>ffi SrK^WL-CltttU, -t*tb 
cofi^PI— <Z>tt-efc « la-Wj^x^ ^^SKsfts. 

* v 5 -f ^tfcfi *> o fc 4: WWf IT, i<DW& MM 7 - 

fi. ftttw* » # ^ jtix v ^ 6 ^ <D7*4x?m m & * 
> 7 ^ ^ttffiii fe o fc £ wsif ^07*-f * 9 mm** 
30 i/ikmttev , m-jy(o74 *9mmjf-*yy^ >- 

«f§£ ft 6 «fc 5 ^WWt 1 — ^/u^rt«S:IK^i-5o * 
to. h y ^ 9 ^9 m& 3 0il t7,l>y^r)y^ 

as 2 9 t£i»& LTBstt't ^tifcmmtmxxh d % r. ^>3sb 

B+S w £ ^ J: t) . t ^ h y 1o 9^9fti(Dfomo)AEi§(D 
[001 1 ] 

^ afiBSrWfi-t-SfllfW^fffll^SrWHi: Lt^fA^? 

Ltcyu *9Tu^mm\c7fmm**v srKftfc»-& 

^%x5o Z.<Dy*4X9T ^3SB^*5V^T. 74*9 

mm i 4 4 £ 1 1^^. ^wastt^ * y 

So wOW*F7*>f ^^3SEtt, ^7-A^j.I:ll$ft^{ClX 
50 ***b5*>W>tf*s, w<OBR*C % 35»fctT3f1*#jWKo 



5 

£ft lt lsv\ ^^^g(^^ft^>ffv ^9 mm i 

til ?: <btcft£ 0 

[0012] l/t, * * HE#±*c t7,hy^!) ^9 
»*Kttfc 2Mr^f **3SB"Cttt. WSc*>±lf mc. 

[0 0 1 3] ittx.tii, 2lftr^^^SST1t 2o 

<oy~^ $ «fr ±tc jEts £ *lt v n s ^ - 

U 3 oj^ji^y 2 '^ ^SBSt/B^St*^ r 

x. fc»£\ IE* ft J s '-9<OT#1z 7 mi x. ft < ft 5 0 

[0014] r©j;5ferajHf4. 74*?mm<7)mmft 
m t mil ib iimmmmmim & > f>7^yrKi 

- i K J: <9 . flBtt!£B£ UT<o«*ttfi:lM]±**fc3SIH 
-CfcSK-h, :©J: 5ftA^^ft^^t-t>W&U»5^ 

[0015] -tr-t?*3SM<oBWtt, rtjKi"S45-7 sr .^ * 

§ 9 <oW)k1y>^ CSr^O/^^^^TM .fed 

[0016] 

[KiitWftt s fc*<o#»i m>\m i K«w>»jH"e 

m<Dmfc<Dm$mmc^ ra— ®»aflra&w*&tf & t 
jss*T**t#«£* * y at** n»*»a*a 

« # ft x. s fat » **»*a i , ssc % ± tf *>axfc 



(4) f$l¥7 - 5 6 6 9 4 

(5 

a l t ^ ft v * * ^ % e & m m ^ ^ m k t l t ^ 

[0 0 17] ^ftto*>»*iHiSBiKo*W-ett. ilSB 

5*Sf#«i:^»*tt* ^ y rtofffflfflfWi Srittt 
-t tt b ^ Tf ffltff ffi 36S - i& L T ^ ft v^«<£ tt , ^ © x ^ 
^^ISfiSrOiF^^^KBiri-S- 

y rtfC fc , ^jx-ettO^-f ^ ^ ISB^*tlC $ iA 

**t«. »attf«***8ktt, rtJK+S^^^^SiB© 
tc, ^(O^^ ^^36B^»liS-r5^F#»tt^ * y ©fl 

i%ft5 <t 5t-ft^fc^, rtjK-rs*^^ ^^seB«>«« 

[0 0 18] W*«2flEi»<o»WT?tt, 7*— #*3Eft« 

tc, EVMcHftSVaffifaiSrWSiitpi: ir fet; **l6> 
Of lfflf«Sr#f >f ^^KlKaCS*-CW»tt^* 

yfc##atpfai»«»ii*«t, »co^^^^^^ 
tt^ ^ y rtov aflHK&. <ft©^»3Bt9:7« ^ y rt*ai» 

« 4: -Sc U ft v * tf aflMR-C» * ft x. s *a« *»»*a 
IElE«k«Wc:##ii*ix-ci/^5*afl!f«i:, ^fV^ 

BSr«*9*>f ^ ^ ttB t L-Cffla-t-ST*^ ^ ^ SB«a 

[0 0 19] i-ftfc^HI*«2|aiKcD3BW"ett, SSSB 
oSSc*>Jitf35 s ffiPixfcBR^, ^7V^^iE^f>f7> 

siraww t ^ABBtt* y ncQ«attr« t u> 

oBfj£<0re«««*^ sv^crts^aftsffaw*** 
# ii tfo - & co vaitra > t< y i*j fe , 

tti^*i(Oy g 4 ^^3SBtw*t*CS-frT*#ii*ix*o 
affif*i:LTf±, fci*.fi. 9 
50 -AcSLfc^, r^^y»)7,D^#-^ 13^^11*1/1) 
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&2£t£ffr# LfctlMftfc 4f fcffl^S r. 4: «*5. 

[0020] ffamK*i&#aa. \Hm-*z>7-A*';m 

RRfc s -t co 7^ * ^ 3SBK*ttS-r 5 ^#«*9e ^ y ^> w 

ffattMBi , wit-rs^iswsifl:^ ^ y i*j<z>»aw«4:as 

[0 0 2 1] J»*3fi38a*«)38W-ef±, 7*— # SrJCfifl? 

is ^ uxt&^-r 5 fc » ©ii(/)f ^ * ^ as he t . mm<o 
d K**atr*amR*&4*a t , tm<DT^*?mw 

* y rttf>1f a«f«S:> ftlW^P^ffi^ -=e y \nm 

at* « t -s l * i »*ai**T?» tM6 vanr wsja 

4: , f?* *>±^sff tottfc t # #7^ * * 3£K 

# mmcxi!&-$- z> tfimm. * * y t-i&w £ ^ 5 

affltt 4: SrJtlft U -tft & Ltv^^^fV ^ ^ 36 

WjC^S * y rto«ai»««:*#» 

&7M ^^3fiB«fa*a4: StJUB-T*. 

[0022] i-^i^m^m.smu^m'v-^ ?u * 

Sc LT v ^M&itc^ ^ (Dr^r ^ ^ SeB©»f^^ ^ ^ 



(5) «p|J|sp7- 5 6 6 9 4 

/a L4fctt»#5i*l»** s 3B^Lfc7*>r^^3fiBt?tt. * 
tt^ y rt©ffHlM( 4: sSSJi&S X o tc^^fc^. p^jK 

[0 0 2 3] 

[0024] an:, *SSW«>3l*W^J:S7 f >r^^T 
i^-fS6B«>«faSr*i% r^^rKlgiitt, 
20 7^11—^ 1 2 4:7^-^ ^^TW 3^ h p— 7 13 4: 

5&©r^^^S(H4i — 1 4 5 4: #7*^ ^^SfeBJc 
>ct/C Lfc^»3814 7« * y 1 5 1 - 1 5 5 4: M#ffHHie l 6 
4r^rffi-x.6o hW*Jf«2 1 ix*t><T>y ! —9<DTir J £* 

* 1 2^ltfV^^7W3>' hn-7 1 3tcA^ 

7*^^^aSBl 4"S:fliiJWLT, t^-^o 
ME^ttl * a^£r?T 5 Wffi 4: . ?Fff»tt^ ^ y 

1 5 rt<oflM8 4: ^tt^xco^V ^ ^ Kfl:±tRJt &*tfc 

^^KB©tt»^J*tfT5««Sr^r'*-5. «FB tlUK i 

[0 0 2 5] ^*^7=> ^ ^ T 3 ^ 

h a - 9 4: ram© fc co-e*> * fc * <0»ffr0K W f±« 

><3gB©l!lWS:ff 5. **3, rcompfi, ftiiWI^n^ 

40 "Hi L * fc tt» # a*SS* Srff 5 fc ^ O-f v ^ — ^ 3i ^ 
4: -«?Ff|iSSfi: ^^-y iS^y^-^^^t 

[0026] ii 2 (c, sufiw^T*^ t u^mm^toi 

Lfcy^V ^^7K3^ ho-7 1 3 tt, ^ ^ i 

"0" , WSt^^^^SEMIBU^^-?*— ^NoisKfc 
"0" Sr-fes/h (77-7/S .1.01) -T6 0 ^j^>-^ i 
50 tt, ^^^^KBtWH'J-^Sfc^o^^^^-C*?), W 
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s kms'I ' * 9 * - * n o i s k tc i a , m ^ *r t -r z> << * 

[0 0 2 7] rcDft, fV^^TK^yhP-vfl 

o U7-7^s io2) 0 i ffi<v^$\m\±* * y . 

-C*V**fr (N) {Cfi, Nerr (C "1." Sr^llflE, Noisk 

[0 0 2 8] i *<0^W»«:^ * y *SiE»T-S>5l»'& 

1 0 2 ; Y) KMC, *(O^Fff««£^*ytc: 
WSitMRC (i) 4:1? Uf^S10 3) i~<5 0 
C (i) ^g^fl^o^Tfi^ai-r^o tit, i#£>7* 

ftfc»£ (N) fcfi % 

y {crw^s*^ $ nfc t # t is] d < , xr^sio6 

[0 0 2 9] i *<0«a!««flE«««^jEflf-Cfc5 fctfl 
®rT'#fct#^te 10 4; Y) . *2<r>*f 4 

\H&C ( i ) S:*#ii* 10 5) , ^y-y 

1 0 7 ^ifitfo 
[0 0 3 0] **ry~7$ 1 0 7TU 0°7^- y / i \C 

" 1 " ^siip» i ;* ^ SeK<o-&*KT"eJb 

5*^ (^Xy^S 10 8; Y) 1 0 

* vtfiftfrti*. i *s^>r;*^ftJ: !>;*:#< *ofc 
£# Ufy/S 10 8; N) fc, Nerr tf>fi£cD-f-y5£ 

[0 0 3 1] Nerr ffi "0" -CfcS»^tt, X 

err a* "2" ja±<0«t&5i:tK:te, 

* Hfr»»fca* 1 1 0) IT, jSQJWbtt 
ffit LTShf^S-frSr. 4:ttT*#*V\ *fc, Nerr ^ 

1 1 D . mmtmt&f&Ti-Zo &*o\ 
cot< * y ^Bfar««tc, no i sk#<e>7* ^ * tmm&mm 

[0 0 3 2] w ^ 7^77W .^i'S-m, #JJ0Mfc;ll#K 



(6) «fIW¥7 - 5 6 6 9 4 

/o 

tf??UC (i) tUt, 1 h©fV7^7KH 
»JM1»«£ I'M M)7d Hf-g-i 2^-f hcoPtti* 

*tfc 0 fti i*aSr*-r««Srffl^Tv^«. »aw«tt. 

yo »iti-4ira!«*^afts «t 5 ic-rs :t/^n uv\ 
[0033] mmmmt lte/j^ltv^ t # 

tc, >f ^ >y i4i - Us 5 ^>(0 1 ^^Bfc*^ 

asdfeufcBR^m^srBiw-rso 7 ^7^7K^hp 

-9tt. ti^^^^^lgK^bBlifrtBU ^fcfi> * 

<OI3^J\ W*J««(c»ffi:-r5(BJ^<D^^ H-$g|-|Hl^oT)|±i 
*Sr»c, **>5S»a=LfcHf*. lW«fllf«-C»#tft^& 

«Srfflv^fc»^^fi, C(D^M^J&t>^ntaSi:-C^IE 

(Sfctt, ^JIll|£Stb5J:5»cas« 
Srffifi*-r*Lfi<tv\ 

[0 0 3 4] UttflJca-r-f^T u ^ ^M-Cfi, rOT 

• # ii * i > * ^Si ttf « S ^ N giE© S3z _h l-f j^s 
JO fTtoixfct#^tt, EJLT<oj; 5 &^J«T\ 45-7*^^^36 

[0 0 3 5] 13 3 t M 4 iC, n&*b±tf B#©f >f ^ ^ T 

fctt^H 3 (C7j- ufcittm^gi *.ttv^TtTt><x5 Q 

[0 0 3 6] S-f, iB^IKftA ( i ) . B ( i ) [C 

"0" Sr, ntt^-V i " , »*7*>f ^^iSE-^fk 
^;r>^^NERR (c "o" , BE*^^ ^^»EI»9J^9p< 
— ^ Noisk [C "0" Hixh (7^^5 2 0 1) i~ 
5o It, i #o^ffli«tt^ y h ^r^TV^ (* 

^/O 7-7 7 > S 2 0 2) , ^PffWtt /j\1E^x*>S V 

(N) ^O^^^SSIHSrffiffl^WtWIffU-C, 
Nerr S: " 1 " J^JII^ita 1 1 <M£, Noi sk i Sr-fe s/ 
h (77 : 7 7 , S 2 0 7) ^^ix^S 2 0 8fcifitf 0 
[0 0 3 7] ^W5S*S> ^ y 7i5iE«T?fcS»^ (^7- 
/S 2 0 2 ; Y) i-Cfi, 

ii[i^iJg:fcA (i) Kflf#iitr 0 *^T% lScOt 5 '^^^ 

V KVtU^JE^X^^m^ (7 7^7 1 S 2 0 4 ; N) (C 
50 (7^7^^8 2 04 ; Y) tC(i, ^(?)fltil 



11 \ 

^mmw^^m^ s (i) c-feyh 

5) t§ 0 ^^^aSHtlcW^s^UTV^t, 7">f 

Huidico J: 5 f»«8£«Ffc:Wt, ^flMBffi* ^ y 
tf*ac3E$n-C^5 0 rco/c&'x EJUaSScA (i) iB 
(i) ScSr^JJE Ur^S 2 0 6) f§r.i:f: < t: 

[0 0 3 8] ia?IJ^»A ( i ) tB ( i ) /J^&LTV^ 
(^fy/S 2 0 6 ;N) , i -f(OfV^ 

* * *^*Nerr £ P««tV * ^ SIWI»J>* 
7^— *NDisK«ra?3I (^r^S 2 0 7) Ufcfgfc:, 

1 t£ " 1 " SrJpJf (^7~ * 7'S 2 0 8) U i /j^tV 

y) . ^f7/s 2 0 2 — m 5 , &<0^ffl«tt;* ^ y . 

[0039] J; 5 fcSKiffS: i ffi^rr x 9 pSJ; 0 
*:t<&5*"C% *9iSi-r:i:^J;5 (^f^S2 0 
9 ; N) , Nerr [Cfi, II£#^^V^V^^^(1^1^'fC 

[0 0 4 0] BUSrfflvv-C, H3fc:9l#«^T*TtonS 

Nerr ©WSSrffV 1 * (^f^S3 0 1) , Nerr ^ 
. "0" T*fo<5££t£te, ^-r-f ^^3SK^jE#"T?fc5«) 
-C\ SC^±^«i^S:#lTi-5a Nerr *s « 2 " £*±-Cfc 
5 4: § (-(i. 3l»0»<07 f -f ^^7W .S»©5Cft«j«{c 

^SrttJ^ (^7-^5 3 0 2) LT\ Wft^JitfSliflsS: 

[0 0 4 1] Nerr 1£ " 1 " "e&5i:tia±, A (N 
disk) <t "0" £<£>tb|fc«:fTV\ A (Ndisk) j&s "0" 
Xfo&t^iUZ U7-y/S 3 0 3 ; Y) . 031^1 

tzmimfabw ± 5 nd isK*o^Fmas«E^ 

"fi:1"5 Ur^S 3 0 6) 0 A (Ndisk) JA "0" 
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